(1 9) ( rW^J JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(1 1 ) Publication number: -| Q'\ 30424 A 

(43) Date of publication of application: 19.05.98 



(51) Int. CI 



C08K 3/04 
C08L 21/00 
//C09C 1/56 



(21) Application number: 08305758 

(22) Date of filing: 31.10.96 



(71) Applicant: 

(72) Inventor: 



ASAHI CARBON KK 
ASAZUMA TAKAHARU 



(54) LOW HEAT BUILD-UP CARBON BLACK AND 
RUBBER COMPOSITION COMPRISING THE 
SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a low heat 
build-up carbon black which has a combination of 
abrasion resistance and low heat build-up by increasing 
the amt. of a surface functional group of a carbon black 
to enhance Interaction of the carbon black with a 
polymer such as a rubber component 



specific surface area {N2SA) is 70 to 130m^/g and the 
DBP oil absorption is 80 to 130m|/100g. In addition to 
the above basic properties, the low heat build-up carbon 
black satisfies requirements such that, as measured by 
inverse gas chromatography(IGC) using diethyl ether as a 
probe, the measured value of the surface free energy 
(mJ/m^), tsp-DE> satisfies formula I: 
Igp_DE(mJ/m^)>0.083x N2SA+7.3, and, as measured by 
IGC using dichlorom ethane as the probe, the measured 
value of the surface free energy (mJ/m^), lsp.DC, 
satisfies formula II: lsp.DC(mJ/m^)>0.56x N2SA+32.O. 



SOLUTION: This low heat build-up carbon black has 
basic properties such that the nitrogen adsorption 
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5% 


N,SA(mVg) 


7 8.0 


8 1.3 


84. 8 


8 7.6 


I A(mg/g) 


7 3.3 


7 3.8 


7 0.1 


6 5.6 


DBP(m 1/1 0 0 g) 


12 5 


12 6 


12 6 


12 7 


I.p-DB (mJ/m*) 


14.8 


2 1.1 


25. 6 


2 9. 8 


(O.OSaxN, SA+7. 3) 


13.8 


1 4. 0 


14. 3 


1 4. 6 


I,p-Dc (mJ/m*) 


7 5.0 


7 8.3 


9 0.6 


10 5,1 


(0. 53XN2SA+32) 


7 5.7 


7 7.5 


7 9.5 


8 1.1 



[0 0 4 3] (2) -3 n^AK^%^co#tt 20 *fba«%<50#144:aiJ^LT^8-9(I^L7t 

±|fiORun No. 9 - I 6(D^-yr^>y'7 y i> "km [0 0 4 4] 



Ran No. 


9 


1 0 


1 1 


1 2 


jK5iS»tt (56) 


6 1 


6 3 


64 


64 




10 0 


94 


9 2 


8 8 


XUvy?5 25% 


10 0 
10 0 


9 7 
99 


9 6 
9 7 


9 5 
9 2 


as (Hs) 


6 6 


6 6 


6 6 


6 6 


300%^>?^9X 
(MP a) 


1 5. 9 


15.4 


15.4 


15.3 


5I5g03il^(MPa) 


24. 1 


24. 0 


2 3.6 


2 2. 8 


#tX (%) 


4 0 1 


3 9 7 


4 0 5 


4 0 9 



10 0 4 5] 



1^9] 



-9- 



(10) 



17 



1 0- 1 3 0 4 2 4 



IB 



:lA4#tt Run No. 


1 3 


1 4 


1 5 


1 6 


"ssme^ (X) 


6 2 


6 3 


64 


6 4 




9 9 


92 


8 9 


8 6 




10 0 
10 0 


10 1 
102 


10 2 
10 2 


10 2 
10 2 


mm (Hs) 


6 6 


6 5 


6 5 


6 4 


(MP a) 


16.1 


16.2 


16.2 


16.4 


9ISDSfi$(MPa) 


23. 6 


2 3.1 


23- 0 


23. 8 


«itX (%) 


3 9 6 


3 8 1 


3 7 9 


3 7 2 



^?!lRun No. 9t^mm<^Run No. 14-1 (li^tt^J^iSBfr^ ^ 2 B#H ^ LT^t" V>5(LaS:^TV^ $i 

U y Ki?g^7&-T'*)^o [0 0 4 8] 1 ^(r>^mmSx^xif9!kmsh<o^mit 

[0 0 4 7] mmms i^m^-^^y-ry y^^mmt ^^i^^tt^brmi o^xvmi 1 u^-To 

^on\A#14) [RIO] 
i) ^SS^Jl 7 0- I HO^^U. HAF*iO 



FS iBi £ 


Jfi# 7 0 - I H 


m#7 0 


W Run No. 


1 


7 


1 7 


1 8 


N,SA(mVg) 


7 8. 0 


8 0.3 


7 7.2 


79. 6 


I A(ms/s) 


7 0. 2 


6 0.8 


8 0. 5 


7 1.0 


DBF (m 1/100 g) 


12 5 


12 4 


10 2 


10 2 


I.p-DB (mJ/m*) 


10.7 


2 5.6 


10.5 


24. 8 


(0. O83XN2SA+7. 3) 


13.8 


1 4. 0 


13.7 


13.9 


I.p-Dc (mJ/m^) 


5 9.1 


84. 7 


6 1. 3 


8 5.6 


(0. 53XN2SA+32) 


7 5.7 


7 7.0 


7 2. 9 


74, 2 



[0 0 4 9] 



50 imi I] 



-10- 



(11) 



0-130424 



19 



20 



fS & ^ 


llg#8 0 


te#8 OL 


Ron No. 


I 9 


2 0 


2 1 


2 2 


N2SA(n^/g) 


1 1 5. 4 


118.3 


1 0 8. 2 


110.5 


lAOng/g) 


118.3 


1 0 9. 7 


111.5 


10 0.3 


DBP(ml/100g) 


114 


116 


8 1 


8 1 


liP-DB (mJ/rf) 


13.2 


2 7.6 


12.7 


2 6.9 


(0.083XN2SA+7.3) 


16.9 


1 7. 1 


1 6. 3 


16.5 




82. 8 


1 0 2. 5 


8 1.3 


98. 7 


(O.53XN2SA+32) 


93. 2 


94. 5 


89. 3 


90. 6 



V±)Run No. 1, 17, 1 9 i3 J: £K2 1 CO * ^ ^ y ^ (i^i^L 

* 1 3 tCi^LfCo 
[0 0 5 1] 
[SI 21 



[0 0 5 0] ii) n'Ag£^#14 
*JfB«l 0i3J:r>*l lOi^-^-K^r'^-y^iCov^T. H 
ifeWlO (2) ^2X-mi.fz^'l5^^^^^*^^^^'km 



ffi ^ 


«#70-IH 


ffi#7 0 


r/A^^tt Ron No. 


1 


7 


1 7 


1 8 




6 1 


64 


56 


60 


ii^»:(tan 6) 


10 0 


90 


114 


10 3 


XU^yy* 60% 


10 0 
10 0 


10 2 
10 5 


10 2 
9 8 


104 
10 0 


WK (Hs) 


6 6 


64 


6 6 


6 4 


300%^>?:x^X 
(MP a) 


1 5. 9 


15.8 


16.1 


15-9 


§l!B03fi«(MPa) 


24. 1 


22. 6 


23. 1 


2 3. 0 


wn (%) 


4 0 1 


3 8 0 


3 9 3 


3 9 0 



[0 0 5 21 



[«1 31 



-11- 




^m^l 0-130424 



W6 & ^ 


M#8 0 


Ja#8 OL 


rf A4#1£ Rim No. 


1 9 


2 0 


2 1 


2 2 


(%) 


5 0 


5 5 


47 


5 3 




13 0 


118 


134 


12 3 


7.^)y^ 60% 


12 0 
118 


12 4 
12 3 


12 2 
110 


12 4 
112 


m& (Hs) 


6 8 


6 6 


6 6 


64 


(MP a) 


14, 2 


13.8 


11.8 


11.5 


9l3B03fi£(MPa) 


20. 4 


20. 3 


16.7 


15.9 


#rx (%) 


438 


44 0 


5 0 1 


498 



[00531 S12-13 h^h^-f^^n 

#70-1 iifz\i^^{tr^<^^mx-m\^fzmmmm.mi^ 

[0 0 5 4] *Sfe0!I4 m^i3-^>fy y^(0^m 



O-IH (N2SA7 9. 3m2/g. DBP^vft*13 
Oml/lOOg) 4rfflv\ *ife^JlfEftO®^:^ft$r 

>®ia*firo/io fiP*>:^-^*>r^ y ^*«S:«i5 0 0 

0. 1 Nm3/B#K. [IKK^ Ali 1 r pm0^fr-e^T 

10 0 5 5] c:o^^o4&afl:^#14:fe<tt>*i GCICJ: 

*:)«ll^L/::^ffiJ^:^;W^-tIov^T*l 4(I:^L/io 
1*1 41 



-12- 



(13) 



IT 10-130424 



23 



24 



ms. Ron No. 


2 3 


2 4 


2 5 


2 6 


NiSA(m*/^ 


7 9.3 


8 0. 1 


8 0. 8 


8 2.3 


IA(ng/g) 


74. 5 


54. 6 


38. 3 


19.6 


DBPOilAOQg) 


13 0 


13 0 


13 2 


13 1 


I.p-Dt (saUvf) 


12.3 


1 5. 6 


22. 7 


29. 8 


(0. 083XNsSA+7. 3) 


13.9 


13.9 


14.0 


14.1 


I.»-Dc(fflJ/l^) 


55. 2 


5 4. 6 


6 2. 5 


5 1.8 


(0.53XIIiSA+32) 


74. 0 


7 4. 5 


7 4. 8 


7 5.6 


«»l^m(h) 


0 


1 


2 


3 



[0 0 5 6] li) mMmi^-^^yyy y ^(Tymn 20^m^O-bUBMmi^y^fco 

i) X-m^Lfz:^V^>mm'^-^^yy'^ y ^ (Run [0057] ^Ot ^O^S^R u n No. 27-3 

No. 2 3 (i*i[L31) (COV^TmrlBR u n No. 2 3 0 t LXmi 5 iZjj^LfZo 

Nm3/B#ra03SJS-eii^L^::6^'b4 5 OrofiST-l * 



Ron No. 


2 7 


2 8 


2 9 


3 0 


KsSA(tf/g) 


7 9.5 


8 1.3 


82. 4 


8 3.6 


lAOng/g) 


7 5.2 


68. 3 


6 5. 2 


6 1.3 


DBPdiilAOQg) 


13 1 


13 2 


13 2 


13 1 


I.D-DB<mJ/rf) 


14. 2 


20. 3 


23. 8 


2 7.1 


(0.083XNaSA+7. 3) 


13.9 


14, 0 


1 4. 1 


1 4. 2 


I.D-Dc(mJ/if) 


73. 2 


7 8. 8 


82. 5 


86. 6 


(0.53XN8SA+32) 


74. 1 


7 5, 1 


7 5. 7 


76. 3 



10 0 5 8] iii) =fM.&^^ii. 
±ie<ORun No. 2 3 - 3 0(DiJ-:t:>-7'9 y ^ ^ 



mi 61 



-13- 




0-130424 



Ron No. 


2 3 


2 4 


2 5 


2 6 




6 2 


6 3 


64 


6 4 


m^mtan 6) 


10 0 


9 6 


94 


9 1 


^>'^--> 

XUyr/JfS 25% 
XUyT^ 60% 


10 0 
10 0 


9 8 
8 3 


9 7 
7 5 


9 1 
6 6 


mi (Hs) 


6 6 


6 6 


6 4 


6 4 


(MP a) 


1 6. 8 


13.5 


12.2 


9. 7 


§l3Bi?3j|$(MPa) 


2 5. 3 


24. 2 


23. 8 


22. 3 


♦HT^ (%) 


3 9 5 


4 2 6 


4 6 5 


49 9 



Ran No. 


2 7 


2 8 


2 9 


30 


R^mm (%) 


6 2 


64 


6 5 


6 5 


«ife«jBc(tan 6) 


9 9 


9 3 


9 2 


8 9 


XU^yy* 25% 
XUryT^ 60% 


9 7 
9 2 


ICQ 
10 2 


10 1 
10 4 


10 2 
10 4 


sag (Hs) 


6 6 


6 6 


6 5 


64 


300%^i?a.9:^ 
(MP a) 


17.1 


16.9 


16.3 


16.3 


9l3SO!fi$(MPa) 


24. 9 


25. 1 


2 5.3 


2 5. 1 


#r;f (%) 


3 8 0 


3 9 2 


3 9 0 


3 8 9 



[0 0 5 91 ^16-1 7CO$S*55>'bW'b75^^i T IC. 
[0 0 6 01 



[0 0 6 11 filTil2{c|&^<7)^i{6B»a*?"JfB1-^o 
1. (N2SA) *^7 0~13 0m2/ 

g, DBP(RrftS**8 0-1 3 Om 1/1 0 0 gOlMs: 



-14- 



(15) 



0- 1 3 0 4 2 4 



27 

Ts^u-^hVyy — (Inverse Gas Ch 
romatography, JSIT I G C t B&lj^'f -2)) S 

Isp-DE (mj/m2) >0. 
Isp-Dc (mj/m2) >0. 

2 . mmmmitmmm (N2 s a) ;o^6 q - 1 3 o m^/ 

g. DBP®«47 5- 1 3 Om 1/1 0 0 gCO^:$:# 

3 . mrfs^5!iii70^ 30o-6oot:'C30 35^-3 B#ra 

4 . «rl5i»jaia;ei^^?Stt^ffl^T. 40o-5oot:r* 



25 



TI£^ (1) 



083XN2SA+7. 3. 
^sp-Dc;^>^^Tiej'^ (2) 



K 1 1 1 

56XN2SA+32. 



0. 



(1) 



(2) 



fi^d ^>OT-*)^|J]l2-4 0v^"ftL*-ie«Olg:^2Ki:14:^ 

6. n^A^^l 0 0fi4S&^^). it*«lfS«<7)rr'Affl 
:^-'-K>':/^ y ^ 2 0-15 0 aS«flSSr^*f ^ ^ S: 

[HI] ^^mMm {a) t^^U^:^^^)V^^m\L 



[HI] 



-AG (k j/mo I) 




0.45 0.50 
0 C n m ' ) 



-15- 



